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Zeeco Worldwide
Installations in over 43 Countries

22 International Locations
10 Domestic Locations



Company Growth

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

• Sustained average growth of 30% per year since inception



Quality Control

• ISO 9001 Accredited 
Engineering, 
Manufacturing and 
Testing facility

• ASME Section VIII Code 
Shop; U, R & S Stamps 

• UL Certified

• CE Certification in 
progress

• Lack of warranty 
claims



Low NOx Burner Retrofit 
Considerations

• Small footprint minimize rework

• Easy to operate 

• Short flame 

• Minimize flame to flame interaction

• Stable on wide range of fuel gases

• Long life durable construction

• Easy to maintain, no metal in throat

• Testing demonstration capability

• Affordable burner / spares pricing



• Small footprint – Freejet burner has no 
metal stabilization devise in the throat 
area, which keeps the burner smaller in 
diameter and therefore typically results in 
no furnace modifications when retrofitting 
existing furnaces, saving installation cost

• East to operate – Freejet burner has one 
air control handle and one fuel gas 
connection

Zeeco Freejet Burner Design 
Criteria



Free JetFree Jet ConceptConcept

Inert Flue GasInert Flue Gas

Conditioned Inert Flue Gas + Fuel Conditioned Inert Flue Gas + Fuel 
Gas MixtureGas Mixture

Fuel Gas ManifoldFuel Gas Manifold

Combustion AirCombustion AirCombustion Air

Combustion AirCombustion AirCombustion Air
Fuel Gas Free Jet PortFuel Gas Free Jet Port



““Free jet” technology is used to mix the Free jet” technology is used to mix the 
maximum amount of internal flue gas with maximum amount of internal flue gas with 
the fuel gas to lower the peak flame the fuel gas to lower the peak flame 
temperature of the combustion reaction.temperature of the combustion reaction.

Free Jet
Extreme NOx Reduction

Free JetFree Jet
Extreme NOx ReductionExtreme NOx Reduction



Description ofDescription of

Free JetFree Jet
When the fuel gas stream is ejected When the fuel gas stream is ejected 
through the flue gas without passing through the flue gas without passing 
through an enclosed passageway, through an enclosed passageway, 
approximately approximately twicetwice as much flue gas can as much flue gas can 
be entrained by the fuel gas.be entrained by the fuel gas.



• Short flame – Freejet burner flame can be 
tailored to match furnace configuration

• Minimize flame interaction – Freejet burner 
has no swirling of the combustion air, 
which reduces potential for flame to flame 
interaction (interaction can lenghten flame 
and increase NOx)

Zeeco Burner Design Criteria



Free JetFree Jet
Minimal Flame InteractionMinimal Flame Interaction



• Stable flame – Freejet burner is the only 
“next generation” burner that can fire 
natural gas to refinery fuel gas on one 
set of gas tips and offer up to a 10:1 
turndown.  Pilot is optional and not 
required for stability.

• Long burner life – Durable high quality 
cast construction offers longer burner 
life

Zeeco Burner Design Criteria



Free JetFree Jet
Stable CombustionStable Combustion

After the fuel has been conditioned, combustion 
occurs on a burner tile ledge in much the same way 
that raw gas burners have operated for over fifty 
years.  The burner is more stable than that of 
typical staged fuel gas burners and ultra low 
emissions burners.  Inherent with this high level of 
stability is turndown ratios from 5:1 to 10:1 for 
most burner sizes, as well as capability to fire wide 
range of fuel gases without changing gas tips.

After the fuel has been conditioned, combustion After the fuel has been conditioned, combustion 
occurs on a burner tile ledge in much the same way occurs on a burner tile ledge in much the same way 
that raw gas burners have operated for over fifty that raw gas burners have operated for over fifty 
years.  The burner is more stable than that of years.  The burner is more stable than that of 
typical staged fuel gas burners and ultra low typical staged fuel gas burners and ultra low 
emissions burners.  Inherent with this high level of emissions burners.  Inherent with this high level of 
stability is turndown ratios from 5:1 to 10:1 for stability is turndown ratios from 5:1 to 10:1 for 
most burner sizes, as well as capability to fire wide most burner sizes, as well as capability to fire wide 
range of fuel gases without changing gas tips.range of fuel gases without changing gas tips.



• Zeeco maximizes the 
use of investment 
castings to improve 
the quality and 
service life of our 
burners

• Approximately 90% of 
the burners sold in 
the past year will 
utilize investment 
castings

Burner quality



Ease of Maintenance 
customer testimonial



Free JetFree Jet BurnerBurner

Round Flame, Free Jet Burner in OperationRound Flame, Free Jet Burner in Operation



Improving the prediction of 
field NOx performance

larger, multiple burner test 
furnaces can more 
accurately simulate actual 
process conditions and lead 
to a greater degree of 
certainty in predicting field 
NOx and process 
performance.

CFD can be a directionally 
useful tool in utilizing 
burner design and test data 
to identify potential 
problems in the field and 
determine solutions



Test Furnace No. 12
• Designed for Multi-

Burner Testing

• Heat Release up to 100 
MM Btu/hr 

• Dimensions 17.5’ dia. X 
40’

• 5.33m x 12.19m

• Water tubes for firebox 
temperature control

• Forced or Natural 
Ambient, Preheated air 
or Turbine Exhaust

• Burner Orientation

– Up-fired



Test Furnace No. 13
• Designed for Multi-Burner 

Testing

• Heat Release up to 50 MM 
Btu/hr (12.6 MM Kcal/hr)

• Dimensions 10’ X 27’ X 21’

• 3.05m x 8.23m x 6.4m

• Water tubes for firebox 
temperature control

• Forced or Natural 
Ambient, Preheated air or 
Turbine Exhaust

• Burner Orientation

– Horizontal

– Up-fired



Test Furnace No. 13
Freejet Burners



Free JetFree Jet
Field ResultsField Results

• Field results have been very 
favorable, meeting guarantee 
points typically between 10-20 
ppmv, depending on fuel 
composition and box temperature

• Customer feedback indicates 
Freejet burner is less susceptible 
to tramp air NOx increase than 
other burners



Freejet - Commercially 
proven Design

• Over 430 sold / installed to date

• Process heater applications 

• Cracking furnace applications 



Freejet Retrofit 
Applications Field Data

3-7NG1800VerticalVC

15RFG1350VerticalVC

20RFG1450VerticalVC

11-13RFG1745VerticalCabin

14-18RFG1700HorizontalCabin

NOx (ppmv)Fuel Firebox Temp
Firing 

DirectionApplication



Costs to consider

• Equipment Cost (Burner Price)

• Installation cost (floor rework) 

• Spares Cost (long term costs) 



Affordable Burner Pricing

Burner Price Comparison

brand A brand B Zeeco

$/brn



Zeeco Local Field 
Support



ZeecoZeeco
NOx Reduction TechnologyNOx Reduction Technology

For specific questions regarding 
Zeeco’s Free Jet technology
call us at:

Ph. 918.258.8551
Fax 918.251.5519

or email us at:
sales@zeeco.com

or on the web at:
www.zeeco.com

For specific questions regarding For specific questions regarding 
Zeeco’s Free Jet technologyZeeco’s Free Jet technology
call us at:call us at:

Ph.Ph. 918.258.8551918.258.8551
FaxFax 918.251.5519918.251.5519

or email us at:or email us at:
sales@zeeco.comsales@zeeco.com

or on the web at:or on the web at:
www.zeeco.comwww.zeeco.com


